In recent years there has been considerable interest in making websites accessible to users with physical disabilities. There are many published works that suggest methodologies for developing websites that cater for users with disabilities. However, too often, websites developed using these methodologies are found to be non-appealing to the majority of able-bodied users. As a result, these websites lack credibility. This article discusses how a website can implement accessibility features and at the same time maintain credibility. This paper shows that the implementation of a minimal set of simple guidelines in website design can effect considerable results. The article first presents the suggested minimal set of guidelines and then provides an evaluation of the guidelines, based on website usage trials.
Introduction
Many formal and informal guidelines exist for designing accessible websites. The principal set of website accessibility guidelines is the Web Content Accessibility Guidelines (WCAG), which is set by the World Wide Web Consortium (W3C, 2006) . The WCAG covers a wide range of issues and recommendations for making website content more accessible for users with physical disabilities. A second important set of accessibility guidelines is the US Federal Access Board's Section 508 (FAB, 2001 ). Section 508 is based on the WCAG. Section 508 requires in law that all US federal websites provide equal access to website content for users with disabilities.
Although it is desirable that all websites should accommodate disabled users, it is not yet legally binding for the vast majority of websites to do so. WCAG is voluntary and Section 508 only applies to US federal websites. For the vast majority of websites, accessibility will only be implemented on a voluntary basis if it is seen to be beneficial and cost-effective to the website's owners. Given that so few websites implement accessibility features, it would suggest that website owners do not see accessibility features as something that can provide them with any benefit or something that can be done in a cost-effective manner.
The first issue to consider is what benefits do website owners get from implementing accessible websites? The benefits of having an accessible website are clearly present. People with physical disabilities represent a potentially huge additional customer base. The lack of accessible websites suggest that most website owners greatly underestimate the potential number of customers involved. Website accessibility affects many categories of people. These include people with visual disabilities (such as blind or colour blind people), people with auditory disabilities (such as deaf or partially deaf people) and people with motor disabilities (such as people with cerebral palsy or arthritis). Ellison (2004) states that these groups represent 20% of the entire population. When older people, who tend to suffer most of the above disabilities to various degrees, are taken into consideration, this figure climbs much higher. This sizable minority immediately becomes potential customers of any company that makes its website accessible.
The second issue facing website owners, regarding the implementation of accessible websites, is that of cost. However, it is not more expensive to make a website accessible. It is simply a matter of designing the website using accessibility guidelines. As accessibility features can be included in a website at no extra cost, then there should be a much greater uptake of websites that implement accessibility features. However, this is not the case. Therefore, the cost of website development is not the reason why companies decline to make their websites accessible.
If accessibility features can provide the benefit of providing an additional customer base and can be implemented in a cost effective manner, then why do so many companies fail to implement accessibility features? Accessibility features are not included in many websites because too many able-bodied users do not find accessible websites to be credible. Therefore, there is a major cost (in terms of lost business) that occurs as a result of implementing an accessible website. The potential loss of business from able-bodied customers is far greater than any potential additional business that can be made up from disabled users.
A common deficiency of the various accessibility guidelines that are currently published is that they only suggest ways to make websites more accessible. They do not face up to the very real world issue that websites must also remain appealing to the majority of able-bodied users. Otherwise, able-bodied users will not use accessible websites. Nielsen (2006) suggests that users expect websites to have a certain look-and-feel, which users have become familiar with from surfing the web. The look-and-feel of accessible websites is often found to be different and less appealing to able-bodied users than the look-and-feel of other websites. Implementing a website that appeals to the minority, but lacks credibility with the majority, does not make economic sense.
This article argues that the lack of credibility that exists in accessible websites is the major barrier to their widespread adaptation. This article suggests a set of minimal guidelines that implement accessibility requirements, but ensure that websites maintain their credibility.
Accessibility
Web accessibility can be defined as "anyone using any kind of web browsing technology must be able to visit any website and get a full and complete understanding of the information contained there, as well as have the full and complete ability to interact with the website" (Letourneau, 2003) . The focus is now towards 'design for all', the integration of all users into the information society. Integration should include old people, people with disabilities and non-disabled people (EUROPA, 2003) .
Various website accessibility issues have been documented in the WCAG, Section 508 and various other formal and informal guidelines. For example, tables should not be used to arrange content layout and tables should only be used to represent logical relationships among data (i.e., text, numbers, images, etc.) (W3C, 2005) , navigation should be usable without colour and colour should not be used as the only indicator of change (Nielsen, 2002) .
Unlike a printed document, which is 'fixed' in its medium, the look of a web page depends on various elements, such as the display size, resolution, and colour settings, the height and width of the browser window, software preferences such as link and background colour settings, and available fonts (Nielsen, 2000) .
Credibility
Website credibility is a measure of a website's trustworthiness and believability. Users are more inclined to use websites that they think are credible. Clearly, if a website is to be useful to its owners, then it is vital that the website is regarded as being credible by its users.
Trustworthiness is the first factor of website credibility. Users interpret websites as being trustworthy or untrustworthy (Archetype/Sapient, 1999). Karvonen (2000) carried out a semiotic analysis on the six most trusted and six least trusted websites and identified various elements that contribute to the trustworthiness or untrustworthiness of a website.
Believability is the second factor of website credibility. Website users regard a website as being more believable if they think that the website is expertly constructed and is visually attractive (Nielsen, 2006) .
Website usability affects users' perceptions as to how expertly a website has been constructed. If usability is missing from a website, then that website will not be regarded as being expertly constructed. As a result, the website will lack credibility. Usability is concerned with making systems easy to learn and easy to use (Nielsen, 1994) . Websites that are not user friendly tend to alienate or confuse users and can detract from whatever the website's main message, product or service is (Jessett, 2006) . A website's visual appearance forms the first impression that most able-bodied users experience upon entering that website. Attractive visuals provide a major opportunity for establishing credibility (Nielsen, 2000) .
Methodology
Two main issues were considered in formulating the minimal set of guidelines for website design:
1 Accessibility 2 Credibility.
Particular attention was paid to the credibility problems that accessible websites pose for able-bodied users. Common pitfalls in accessible website design were identified.
The following issues were investigated when devising the minimal set of guidelines for websites that were both accessible and credible:
• Text • Navigation.
The aim of this research was to prove that websites must be both accessible and credible in order for them to appeal to able-bodied users. To test this thesis, two sets of guidelines were developed. The first set of guidelines was aimed only at making websites accessible. The second set of guidelines was aimed at making websites both accessible and credible.
Guidelines for creating websites that are accessible
To make a website accessible, the following were the minimal set of guidelines identified:
1 Limit the use of images and ensure that a 'TEXT' property exists for each image.
2 Control presentation with cascading style sheets (CSS).
3 Use CSS to control component layout. Component layout should be balanced.
Graphics should not overpower text and the page layout should not tilt to one side or the other.
4 Text should be concise, scannable and objective. Particular attention should be given to text colour, contrast and font style.
5 Do not use frames.
6 Do not use tables to control web page layout.
7 Ensure that table content makes sense if the content is presented in a de-colonised linear sequence.
8 Provide clear and consistent navigation mechanisms.
9 Do not use flash or other animation techniques.
10 Do not use scripts.
Guidelines for creating websites that are both accessible and credible
To make a website both accessible and credible, each of the ten guidelines for creating websites that are accessible were modified, as follows:
6 Feel free to use tables to control web page layout. However, the HTML 'TABINDEX' property should be used to control the tab order sequencing of 10 Feel free to use scripts. However, all scripts should be preceded by the inclusion of a short comment that describes the function of the script. If the script is being used to generate a visual effect, then a HTML <NOSCRIPT> tag should be used to offer an alternative HTML output. When using scripts, you should be aware that users might have scripting turned off. Therefore, you should not rely on client side scripting to perform any validation tasks. If a script is being used for client side form validation, the same validation must also be performed on the server side.
Testing the guidelines
The website used for the study consisted of course material for first, second and fourth year students in Dundalk Institute of Technology. Dundalk Institute of Technology is a third level college in Ireland (DKIT, 2006) . The study was carried out in March 2006. Three versions of the course material website were developed. Version A of the website for the course material was developed without any reference to the minimal set of guidelines (O' Reilly, 2006a) . This website had the following features:
• Images were used.
• CSS was not used to control presentation. Instead, presentation was controlled using HTML.
• Frames were used to control component layout.
• No consideration was given to text theory. Normal, italic and bold type fonts were used throughout the website.
• There was no use of image, frame or table identification 'ALTTEXT' or 'SUMMARY' properties.
• Animations were used.
• No consideration was given to colour theory.
• Roll over images were used to create the navigation menu.
• There was no use of scripts.
The second version (Version B) was developed using the guidelines for creating websites that are accessible (O' Reilly, 2006b ). The content of the website remained unchanged. The purpose of this was to investigate the participants' response to a purely functional accessible website. The website had the following features:
• There was minimal usage of images.
• CSS was used to control content presentation.
• Templates and layers were used to control component layout. The navigation menu scrolled with the web page as the user scrolled down the web page. Therefore, the navigation menu disappeared as the user scrolled down a web page.
• There was no use of inappropriate fonts. Roman type upper and lower case fonts were used throughout the website. A highly contrasting colour scheme was chosen. Colour and fonts were implemented using CSS.
• Frames were not used.
• Tables were not used to control web page layout.
• Tables were only used if they made sense when read in a de-colonised linear sequence.
• The navigation menu consisted of simple hypertext links, which were grouped together on the left side of the web page.
• No Flash or other animations were used.
• All images and tables had appropriate identification 'ALTTEXT' or 'SUMMARY' properties attached to them.
The third version (Version C) of the website was developed using the guidelines for creating websites that are both credible and accessible (O' Reilly, 2006c) . Again, the content of the website remained unchanged. The purpose of this set of guidelines was to investigate the participants' response to a website that satisfied the requirements of both disabled and able-bodied users. The website had the following features:
• Images were used. Each image had an appropriate 'TEXT' property attached.
Web page content was still understandable if image download was disabled on the user's browser.
• CSS was used to control content presentation. CSS was used to implement a colour scheme that increased the website's credibility.
• CSS, frames and tables were all used to control component layout. The navigation menu remained visible as the user scrolled down a web page.
• No inappropriate fonts were used. Roman type upper and lower case fonts were used throughout the website. A highly contrasting colour scheme was chosen. Colour and fonts were implemented using CSS.
• Frames were used. A HTML <NOFRAMES> tag was included to offer alternative navigation for users who do not have frames support in their browser. A frame 'TITLE' property was included with each HTML <FRAME> tag.
• Tables were used to control web page layout. The HTML 'TABINDEX' property was used to control the tab order sequencing of table cells. A table 'SUMMARY' property was attached to each <TABLE> tag.
• CSS was used to create a credible navigation menu on the left side of the web page.
• Animations were included, but only where they added to the credibility of the website. Each animation had an appropriate 'ALTTEXT' property attached to it. The website's contents could still be understood if animations were turned off on the user's browser.
• Scripts were used to enhance the visual appearance of the website. An appropriate <NOSCRIPT> alternative was provided for each script.
A quantitative analysis was performed on the three versions of the website. Two methods of analysis were used: 1 Syntactic analysis 2 Semantic analysis
Syntactic analysis
Syntactic analysis of Version B and Version C of the website was conducted to ensure that both were accessible.
Version B and Version C of the website were both designed to be accessible to disabled people. To identify how these two versions of the website rated for accessibility, both were analysed using WebXACT (Watchfire, 2006), Cynthia Says (HiSoftware, 2006) and WAVE (WebAim, 2006) . WebXACT, Cynthi Says and WAVE are web accessibility software tools that are designed to encourage compliance with the WCAG and Section 508 accessibility guidelines. All three help developers to identify and repair barriers to accessibility. WebXACT and Cynthia Says both produce reports, while WAVE uses icons to identify accessibility design errors. Appropriate changes were made to both Version B and Version C of the website to ensure that they complied with accessibility guidelines.
The purpose of this research was to establish if a minimal set of guidelines could be developed to allow developers to create websites that were both accessible and credible. Accessibility of Version B and Version C of the website were confirmed by passing them both through the various syntactic analysis tools described above.
Semantic analysis
Semantic analysis was used to determine the level of credibility that able-bodied users felt for each of the three websites. As the purpose of the research was to determine the level of credibility that able-bodied users felt for each of the three websites, no disabled users were surveyed. Human perceptions of the three versions of the website were analysed. Participants were shown each version of the website and were asked to perform some search tasks. The participants' views were then taken.
Participants were made up from the following able-bodied user groups: • Novice users
• Experienced users
• Older users.
The participants answered a questionnaire and the results they provided were analysed. The questionnaire was formulated so that the questions were clear, concise, neutral and factual.
Each of the three user groups listed above was represented in the survey. A total of sixty first, second and fourth year third level students from Dundalk Institute of Technology (DKIT, 2006) took part in the survey. Of the surveyed students, 52 (87%) were 25 years of age or younger. The remaining 8 (13%) students were aged between 26 and 45. Of the surveyed students, 12 (20%) considered themselves to be novice users. The remaining 48 (80%) considered themselves to be experience users.
User perception of each of the three versions of the website was analysed. Participants were given five minutes to browse through a given version of the website. The participants were then asked to perform five tasks with the given version of the website. The first three tasks were familiarisation tasks, in which participants were asked to find specific pieces of information on the websites. The last two tasks involved the students completing more complex searches. After performing the five tasks for a given version of the website, the participants were asked to answer a questionnaire for that website. Each of the three versions of the website was analysed in turn.
The survey was carried out with small groups of approximately 15 participants at a time. This allowed the participants to be observed. The answering of the questionnaire was strictly monitored to ensure that each question was fully understood before it was answered. This helped ensure that the views collected were not retrospective thoughts.
Results
All students were asked to answer the same ten credibility questions for each of the three versions of the website.
The data from the users' responses to the ten credibility questions for each of the three versions of the website is shown below. To obtain users' views on the colours used in the website.
Q5
Is there enough use of images in this website?
To obtain users' views on the use of images in the website.
Q6
Is there too much text in this website? To obtain users' views on the website content.
Q7
Do animations add to the attractiveness of this website?
To obtain users' views on the use of animations.
Q8
Is this website user friendly? Do users feel their needs have been taken into consideration when this website was developed.
Q9
Can you find your way around this website easily?
To interpret the navigation on the website. Do users find it easy to navigate between web pages within the website or do they find navigation confusing.
Q10
Is this a high quality website? To obtain users' views on the website's credibility. The data from Table 2 is shown as a bar graph in Figure 1 below.
Figure 1 Graph of users' responses to ten credibility questions
From Question 1, it can be seen that the vast majority of users (97%) found Version A of the website easy to use. All users found Version C easy to use. Most users (67%) also found Version B easy to use. In discussions taken after the surveys, the fact that the navigation menu scrolled with the content in Version B was stated as a major contributing factor for Version B not been seen as being easy to use. From Question 2, the vast majority of users (93%) found Version A of the website well organised. All users (100%) found Version C well organised. A minority (40%) of users found Version B well organised. In Version A and Version C, the navigation was clearly separated from the content. The textual hyperlinks in Version B did not stand out as well.
From Question 3, the vast majority (85%) of users found Version C of the website to be attractive. A substantially smaller number (57%) found Version A to be attractive and almost no users (7%) found Version B to be attractive. This result shows that accessible websites can also be designed to be very attractive.
From Question 4, almost two thirds (62%) of the users liked the colours used in Version C of the website, just under half (47%) liked the colours used in Version A and only 18% liked the colours used in Version B. However, it should be noted that the colours used in Version B were chosen to be highly contrasting. It is also important to note that, because they are controlled using CSS, the colours in Version B and Version C can easily be changed.
From Question 5, a small majority (55%) found Version A of the website to contain enough images. Almost two thirds (61%) found Version C to contain enough images. One third (33%) found version B to contain enough images. Given that the purpose of the website was to allow students to view and print a set of lecture notes, it is interesting to see that so many students felt there was not enough use of images in any of the three websites. Users expect websites to be highly visual.
From Question 6, the same number (33%) of students thought that both Version A and Version C of the website contained too much text. A higher number (50%) perceived Version B to contain too much text. The fact that Version B had no images and a textual navigation menu lead the users to feel overwhelmed with text.
From Question 7, just under half (47%) of the users found the animations used added to the attractiveness of Version A of the website. A small majority (53%) found that the animations used added to the attractiveness of Version C. A small number (8%) of users found that having no animations in Version B added to its attractiveness. The animations in Version A were animated gifs. Version C contained both animated gifs and javascript animations. In both cases, the animations were not professionally generated. We can only speculate that if the animations were professionally produced, they would lead to an even larger proportion of users finding them adding to the attractiveness of Version A and Version C of the website.
From Question 8, the vast majority (83%) of users found Version A of the website was user friendly. An even higher proportion (92%) found Version C to be user friendly. Less than half (43%) found Version B to be user friendly. Having a navigation menu that was made using textual hyperlinks and which scrolled with the web page content might have been a major reason that only a minority felt Version B to be user friendly. In addition to a CSS navigation menu, Version C had a CSS/javascript coded button that allowed the user to print the web page content without printing the navigation menu. This feature was one of the reasons why the users found it to be the most user friendly.
From Question 9, almost all of the users (95%) could navigate easily around Version A of the website. All of the users found Version C easy to navigate. Just over half of the users (57%) found it easy enough to navigate in Version B. The navigation menu scrolling with the contents annoyed many users.
From Question 10, only 28% of users found Version A of the website to be a high quality website. An even smaller number of users (8%) found Version B to be a high quality website. However, a significant majority of users (69%) found Version C to be a high quality website.
Conclusion
In order to make websites more accessible to disabled users, website developers should not be discouraged from using the various browser features that are available. This only leads them to having hostility towards the implementation of accessibility features in their websites. Instead, developers should be educated as to how to accommodate disabled users, while still providing a credible website for able-bodied users.
The version of the website that implemented accessibility features, but ignored credibility features (Version B) lacked credibility. This version of the website was designed using the minimal set of the guidelines for creating websites that are accessible.
Most participants did not like the look of Version B of the website. This resulted in them having an immediate hostility towards the website and its content. Users have expectations when accessing websites. As the internet is highly visual, users expect to see a highly visual website. Using the minimal set of guidelines for creating websites that are accessible left many able-bodied users disappointed with the lack of colour, animations and images. If users don't find a website that looks and feels the way they have come to expect from surfing other websites on the WWW, then these users will not stay at that website.
The purpose of a website is important in determining its design. Although the minimal set of guidelines for creating accessible websites state not to use frames in website design, participants preferred the use of frames in this website, as this allowed them to print off the lecture notes content without having to print the navigation menu. Depending on the purpose of a website, the use of frames can add to its usability, as was the case with this website. If a developer does decide to use frames, they should remain aware that frames make it impossible to bookmark pages and make search engine results useless (Iron Spider, 2006) . The next generation of web browsers (IE7 and Netscape 8) will overcome the problems associated with frames. Website designers will be able to use the 'POSITION:FIXED' feature of Cascading Style Sheets (CSS2) to place a layer in a fixed position on the screen, so that the layer does not scroll with the rest of the web page's content (DOBBS, 2006) . This can be used to combine all the advantages of frames while removing all of their disadvantages. The 'POSITION:FIXED' feature can be emulated in current browsers (Devine, 2005) .
The hypothesis of this article was to prove or disprove that the application of a minimal set of website design guidelines would allow developers to create websites that were both accessible and credible. Websites must be attractive and must meet users' expectations or they will lack credibility. From the results obtained, the use of the minimal set of guidelines for creating accessible and credible websites has been proven to work. The website created using the minimal set of guidelines for creating accessible and credible websites (Version C) outperformed the other two versions of the website in all ten credibility questions. Version C of the website achieved a higher percentage of positive user responses than the other two versions in nine of the ten questions. The only question were it got a lower percentage of positive responses was Question 6, 'Is there too much text in this website?'. However, in terms of credibility, a low rating is a good thing for Question 6 (Karvonen, 2000) .
The minimal set of guidelines for creating websites that are both accessible and credible is fluid enough to allow website developers to implement any chosen component layout design. Knowing the purpose of a website is important in deciding what design guidelines to use and should be considered before implementing any of the identified minimal set of guidelines.
